was found existing at initial pH 5 which led to accumulated quantities of butyrate.
Introduction 2
Hydrolysis and acidification reactions can convert particulate organic polymers to 3 volatile fatty acids (VFAs), mainly including acetate (Ac), propionate (Pr), 4 n/iso-butyrate (n/iso-Bu) and n/iso-valerate (n/iso-Va). The so-yielded VFAs are substrates for biogas production (Weiland, 2010) . Amongst the VFAs, the Ac is 8 readily utilized by numerous microorganisms (Wang et al., 1999) and is a valuable 9 chemical in markets (Padma, 1999 ).
10
The yields and distributions of hydrolysis and acidification products from The swine manure contributes more than 15% of national COD pollution in China
21
(CMEP, 2011). However, until now few works were conducted to explore effects of 22 culture pH on hydrolysis and acidification of swine manure. The purpose of this work 23 is to investigate the effects of initial pH of swine manure on the accumulation of total 24 VFAs, particularly on the maximum yields of acetate in suspension, and to disclose The raw swine manure used in the experiments was sampled from a swine farm 5 located in Kunshan, Jiangsu Province, China. Its characteristics are shown in Table 1 .
6
Before added into reactors, the raw manure was diluted by distilled water to 5.8 % of 7 total solid concentration (TS) based on our preliminary experiments.
8
The batch experiments were carried out in seven 1000 ml ground flasks with Biotech (Shanghai) Co., Ltd for sequencing on the automated sequencer ABI3730.
Nucleotide sequences were analyzed using the BLAST program in GenBank. 
Swine manure acidification 2
In R3 and R5 the VFAs concentrations were increased with time and peaked on 3 day 11 and day 15, respectively ( Fig. 2) . In R10-R12 the VFA concentrations were 4 increased linearly with time. At initial pH 7 and 9 the VFA followed a similar pattern pH 12 could yield higher SCOD than pH 10 or 11, the corresponding VFAs 12 production quantity was lower.
13
The distributions of yielded VFAs provide information on the involved metabolic could not only enhance production of total VFAs, but also facilitate the Ac 22 fermentation-type pathway. 
Microbial community structure

23
The DGGE molecular profiling of PCR amplified eubacterial was performed on 24 swine manure before pH adjustment (original) and at the end of fermentation tests at 25 9 initial pH 3-12 (Fig. 6) . A total of 18 major bands in the DGGE profiles were 1 identified, whose closest relatives in the NCBI database were given in Table 3 .
2
The DGGE fingerprints of all samples were significantly different. The bands 9, 3 10, 11 and 14 had high intensities in the initial control sample. The sequencing result 4 showed that bands 9 and 14 were related to Pseudomonas, a facultative psychrophilic The poor homology (86%) of band 8 also indicates the possibility of its belonging to a 23 new taxon.
24
In R10 with the highest concentration of acid production, band 13 was the unique occurrence correlates with the high levels of ammonium (Fig. 5) and n/i-Bu (Table 2) 18 produced at pH 5. Correlating with the high VFAs production efficiency, the 19 community at pH 5 and pH 10 shared one common bacterium of band 18 (Bacterium 20 MNFS-9), which might be another important bacterium for efficient acidification. collected manure is to be adjusted its pH once, then the rest of the reactions can be 8 carried out with no further care.
9
In practice, if the bio-gas production is of concern, the manure at initial pH 7 or 9 10 is preferred for hydrolysis, acidification and methanogenesis. If the hydrolysis of 11 swine manure is considered, the alkaline environment pH 10-12 is preferred. When 12 the accumulation of acetate is the target, initial adjustment at pH 10 is recommended.
13
Conversely if the butyrate production is preferred, pH 5 is the condition to be 14 adjusted. Pilot-scale gasification of municipal solid wastes by high-rate and two-phase Microbiology, 74, 557-566. 
